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(57) Abstract 

Ambient light information (visual environment information) inputted from an ambient light input 
unit (101) is fed to a visual environment conversion unit (100a), where the colorimetric value of a 
monitor (103) is found. The colorimetric value is fed to a profile update unit (100b) and a contrast 
correction unit (lOOd), which corrects the contrast in accordance with the colorimetric value. The 
information on the setting of the monitor (103) fed from a monitor control unit (102) is fed to a monitor 
setting value conversion unit (100c), where a TRC and a matrix are produced in accordance with the 
setting information altered by the conversion unit (100c) and fed to the profile update unit (100b), 
which updates a profile stored in a memory (104a) in accordance with the newly produced profile. 
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driver(Co nt + Brt) + biasr 



(18) 



5El-^ (1 8) $r3g?i^"rsi:iJATc7>^;J^M#b*vSo 

drivCfCont V dr ^ ( drivci Brt + biasi ^ T' 
Sr J 1 2 - 1 J ^ V dri ver(Co nt + Brt) + biasr/ J 



_k_ rr 

Vdriver(Co nt + Brt)+ biasr, 

• • • (19) 

r.orf.cci:*5, jeATl-^r^ (2 0) {c:J:«9«$ix5t>c^ti-So 

driver -Cont 



kr.stip — 



drivcrCCont + Brt)+ biasr 



driver -Brt + biasr 

kr.ofrul = 



driver(Cont + Brt) + biaSf ... (20) 

it (20) S:^ (1 9) {-ftA-rSir. ]JAT<^^*M§btL5o 



(21) 
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CKOiC (2 1) 3^fe(Z)^3t^♦:A-b(^^^cttSi:A;^X'ri^^?/^ 

m^^itdr<top#sr«LT*3i9. HfrxB<o^ (i) t m m ^ ^ ^ t 

h . ^j. ±. (D =e jv <D ^ =^ 1 0 3^Cj;<*f^C^^LTV^Srt 

t T VN 5 TRCf* . ^ (21) -ttiyt^ (1) {^i^^-rci^As-ets 

^ { 2 0 ) \z.mnir ^ t . cttb<^2o(^^:;^c-^*tvTv^s cont 
t K ..,.....<© m ^ <b -r 5 :i * 5 „ 

*3 , ContS. TJ«Brtl4 . R, G, T <0 ft l^l * ii >5 . ^ tt b 

5 w i 5 o 

T w -r S o 

^H5. EP^v itfiiEi^^ (2 0) ^ ^^(O \f :;i-T ^ <r> ^ 

(#(D^-^-Cf* drive,) i;^:7-|r^yh (#0^-g'-C«bias,) 
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k.,....) ^miE-r ^ ^ t \^ ^ i9.^<^^H{c^/??-rssiS^i TRc^ 

{L-r5-<t/^)^b^ *=^i0 3<O)fel:i: CIE/XYZfle Og§#$r7j^U-CV> 
(2) (^-vh';5'i5'^>b'^^b-r2>ri:i;i'i^s<. :l (Dm ^ (d h 

(CIE/XYZffi) (r, g. b) i;OBa^^^-t-^ (2) i3 V> T , 

r=l, g = 0, b = 0ti3tx # O ^ 3».S C5 CIE/XYZfil (Xr.m... Yr.m 

i! V^ T . CIE/XYZffi i;CIE/xyz^jti: OM^<S:S-^J^^T<^^t-J; ^3 ^ 

55^ 6 <D CIE/Xyzfe ^ (Xr, yr, Zr) ^**5o 

Xi. mu 
Xr.inw + Yf.Biu+ Zf.Bw 

Xf,«M + Yr.»ix+ Zf.n« 

z, = l-x,-y. • • • (22) 

mm (O . iifefe^^TJ#feJw*fUTtj^tTL. (x., y., z.) , 

(xb, yb, Zb) ^:ltlt)5o 

SfeSr^, 7=-^? (x.. y.. z.) Sr. :i O X - ^/v*^ b m -r J: P 
^JwStpefe^sa:'5;5J:9lc:. m^tb (h',, h'., h'b) ^*«>S„ 
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^ ^ 1 0 3 i B 36 3t M <^ 7=' :^ -C ifo "5 , M m U & ^ xL 

h'tXr+ h'jXi + h'»xk = xw 
h'iyi+ h'lyg + h'byk = y» 

h',z. + h',z, + h'b2» = z- ... (23) 

r <75 t . feS^. T^-tJ' (xw, y-, Z-) tt> fe^lJSi l-it L T V^ 

ywCii^IEmflSb. «-j!l^it«r*H^3T., hr=h',/y 

w, h.=h' ./y., h.=h' b/y. *3 < r t J: 9 . £A T O ^ ;5M% b tu S » 



Xr 


Xg 




"hr" 




Xw / yw 








hg 




1 


Zr 










zw / yw 



... (24) 

^LT. ^ (24) Srfi?<ri:i::<t'9. U^it (h,, h., hO ^ 
3)tft2>wi:ds-e#So :::<oig-g-H:«:;BVNT^^$tv5^ (2 5) »e: 
J: »5 . R, G, B^: ti. ^' to It :'C i» S X* jE ^{t $ n iTc fltr, g, bd^bCI 



hrXr 


hgXg 


hbXb 


r 




XcHT 


hryr 


hgyg 


hbyb 


g 




YCRT 


hrZr 


hgZi 


hbZb 






ZcRT 



• ♦ • (25) 

i r T- . 0<r, g, b<lT*>9. * ifc X 0< YcRT < 1-C *> S „ 
v> T W -t" S „ 
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m-^i^n^ ^ ~ ■S' 1 O 2 « . Cont^ U^BrtO 16^^ = ^103 

#t -r 5 o 

JvfeContRU^BrtOfit ^#RS t T . ^ (l) i:i is ^ 4 R XJ^ :^ 7 

ir 5' h O •fit ( k . . . . , k ...... ) IE i- S r t Id J: 9 . if /jJ TRC B 

^^■lit^i^^i 0 0 c(i. ^j€m'z:>fe?a-^{-*tJ^-t-S <^ 7=' — 

•?:UTx (2 4) {diSttSjE-a-it (h,, h., hb) 

>^u7T'</V'5^iFCi 0 0 h izm :t}-r ^ o 
h m ti ^ ti^ ^ Tf(CB t ^ y V ^ B k iz X Y) m m ^ fx^^mt^^^y ^ 

l«5^S.TJ«SS^efe;^) SrlEMUfeii-a-Tt,. igffc'iSt^J-isitS 
*=:^ 1 0 3ro!|#l4^SiS»13^b?fc*5i-ct/ji<x BtrflT-Cf^fig^ 
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1 0 3 - 1 I* . -Sffl ^it^ c (^ffl 1 ) Jc: 43 v^ T ^ffl $ ix 

* = 1 0 3-2 tt. ^ri^' 1 0 3-1 tl^ — <^^ = ^"efcS„ 

r RGBf^ - ^'C^. ^ffi^f+DlC*5V^T. ^ri^l0 3- 2jC* 
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0 T S o 

r (7) ^ Jfe filt- *3 V^ T . 1 0 3-1 {w*7j^$KTVNSiB 

-YVi?— ;^5'h 5 0 0^:frLTlKi^$tb, ^^cJ' 10 3- 2 Id 

iii^«!.aSP600t4^ Hai*a;S§i5lOO^#UT*3i9, -TV^' — 

h 5 o o ^ ti^x % tzmm.^^m-r i> t t . s 

$ ^^ T -5 o 

'^^m<0 ^ =- 9 1 O 3-1 t;i^:T^^nTV^S RGBt" — C , ^ - 
^'Sflt^gPl o 2 - \ \^ ^ . 7«^y i 04 a-1 ^ife^$^^TV^-57• 

XI Z7 7 A' C , ^ =e ]) 1 0 4 b-it::tSiN'i$HTV>5|a»l^ffltS« 

^r*tJE«!.SS^^Si-^tg^^WbJfcv^fci^). ^^^^ 1 O 3-1 IwS^SH 
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gfiffi'jTi*. m m m t)^ h m m ^ X % ti m m <D m n ^ m m ii&m u 

6 0 0 jf -f- 5 „ 

y T ^ C t RGBy" — ^ C mm L . m h tc 7^ u 7 7 ^ C iz. X '0 
iii^AQfSgBlOOtt. XYZ C 7^ — {31 St L T . ill {f "C O 

^mmmmn t ^mmm c t ^^m l . xyz c -7=' — ^ *t u r ^« ie 

*tf& LfciXYZD-f"— JCl^^^tuSo 

i:Tiii^«!.agi5l 0 0\ZXy>±^^i^Xyt'^V l 0 4 a-2tCf&J&lj$ 
tvTV^ST'n ^T-f/i'EtcJ; RGBt^ — ^ EJcgg^^tuT 

£^Jl(^ll^S(7)Jf^flglrJ:^^^^^ ^ = ^ i o 3-1 jc^Tj^^^vrvN^iii 
^^r'f:^^'— h 5 ooic:j;«?fejiLT^=^^' i 0 3-2{c:^7j^-r 

5ffilBeSr^rL?i^v^#•g■t?fooTt>> rgBt^ — Jc^lB^f4^^^i-i^# 
f+ An b T iH t , S ^iJ *3 v> T , ^ $ H ill iRM:: *5 »t S ^ 

m^ii^ t . m \z ^ i-f ^ t \zn m t^miEm-m ^ n 0 ^ 

i:c:-5-x?. At)m^i^ (dr, dg, db) (o, 0, 0) T *> S 
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b % MmU& ( RGB^ ^ -e <^> 3 $IJ ait jfi <^ ?P =5^ RGB 3 PI ^ IS 5t 

<D t ^ o) 3 mmm) ^ a: u < s o ^ c^> j; ^ t- t . 

M<r>-B'ik (Lr.P, L.. P, Lk.p) ( P = A. ) , ^ 311 « fife # -li: -r 
ir-^ir^j^i?, i!>:<^i»: (2 6) ifiiSLtL-t ^ o 



Y r , z r ) , ^(27) ^ b ^ o 




(26) 




Yf — Yr. max 





• • • (27) 

::<;5^ (2?) ^ z M'^^<^^^^ (x,.».., Zr.m..) 
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iEm.it -T i> t . lk<0^ (2 8) dS^bttSo 
r*(X) = -^^^ = (^k,.,.h -p— j-+ k,..m.i J 

Y. C d, , V' 

r'(Y) = ^77^ = i^'^'*'- -^NTY+k'.""" J 

r' (Z) = = I k,. • -H— r + kr. .ir«i 1 

• • • (28) 

(28) |r:T^-r<}:5{-x XYZCO ^§-^YV^/WCO^^. -t-'<-Cl^ — 
(DiCTS-r^ird^'CtSo ^ (1) ::<^3OC7)^CDl'C0r'(X)^ 

pgP!|#i4=£r^-r'<tlS$r^l--^''^S„ ^ (2 8) Idj*. 35^^:ov^T 
oT. RGBO A ;'3 y= /Kt (dr. dg, db) ^ <7> 3t « O 83 ^ 

^ ^ n S -r T <Z) X CIE122-1996T? ^ $ iT. S J: 5 . }k<0^ 
(29) ^ ffl V> T . XYZ^it ( (X. Y, Z) n. .) ^ ^ f 5 ^ ^ 

jis ^ tg -e fo s o 







Xr. rail 


Xg.iaai 


X b, max 


r'" 


Y 




Yr.nai 




Y b.Dtx 


g' 


Z 


measured 


Zr, PSI 


Zs.fflU 


Zb.max 


b' 



• • • (29) 
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ikm-^J: If \^ ^ . (til CO fe O ^ IS * 5^- 't) il'l ^ ^ T L * o U L 

p> ^ ^ ^ ^(7)RGBv='t? /^A;^ft (0, 0, 0) CO i: ^ , 

^ ^ <o ^ 3t 1: + 55- »t n t±* ( H -< /i^ ^^M? -c It n 

^'/vA;^^t€-ffl:;5^ (0, 0, 0) (o t ^ h . ^^^jJ^^^utl 

0) <?5i:#©3tJI (r'. g'. b') tt, ^ (30) -e*-rra:^s-c% 
r* = (kr. .«.«)'•, g'= (k,..n»i)^', b'= (kk..ff«.)^' 

• • • (30) 

^ /V B# (O RGB# CO XYZ 3 fij ^ iil: (Xmin, . „ , 



iJ6 o 


T . 




Z m 1 n ) 






Xr.mb = 


Xr. mat 




^ Yr.rob = 


Yf, roai 


•kr.offtei*' 


Zr.mb — 


Zr. max* 


kr. offset 



Xg.mb = Xg, OM' kg. offul * 
Yg.mm — Yg.mti'kg.offtel'* 
Zg.mn = Zg.nu* kg. offset ' 

Xb.mb = Xb.raii* kb.offtet*^ 
Yb.mb = Y b. mil' kb. offset'* 
Zb.ob = Zb.nu'kb.offKi'* 



(31) 



wo 99/23637 



PCT/JP98/0496I 



33 

*^C. MU-^yV(7)XYZ3flJ;^1i£ (Xk.min, Yk.min, Zk.min) ^ 

(3 2) -es-rr<ir;i^'etSo 

Xk.mm = Xf.mlo+Xg.mtn+Xb.min 
Yk.miii = Yr.iotn+ Yg, inin+ Yb.tnb 
Zk, rain = Zr.mra+ Zg.ro ni+ Zb, niia 

• • • (32) 

^ h (D ^ i: ^ }^.ir ^ t . :^ ^ /i^ (D ^ 7<ti it ^ ^ ^ :^ti 

# . iO $ S 3 $1J ^ ilS ( X r . m c . . u r . d , Y r . m . . t u r o d , Z r , m . . . « 

r,d) li. ^ (3 3) 'vm^i^^o^t\^^^Mi^'1ri>t. ^ (3 4) 

Xf.ra«iiarea = Xr.n»^kr.f«« -pr— j""*" '^'•*''"*J + X g. m «+ X b. m In 
Yr.mcinircd = Y r. mii^kr. gtia • -J^T^Y '^^'^ ^ 

/ dr 

Zr.moniFed = Zr. mii^kr.gib • ^jT^Y + ki.orftti J + Zg. n ■+ Zk. n b 

Xi,neinred d» V' Xg.nw ^ . Xk 

r" (X ) = — = kf.g.ia '-a — r+ kr.off«i J + kg.off..t + — 



(33) 



- _ _ . nu 
offiel'* + — kr.ofTsti" 



mfti 



Yi.ne»«red f, df , ^ Yi.iotx i 

r"(Y) = = 1 kr.gibi--ji +kf.offi«iJ +-;:; kg.offsct^ +7; kr.offui'' 



. ffl*t 

Yr.nix ' Yi.n 



Zf.oetwred df , ^ Zg,^>x y Zb.mai ^ 

r"(Z) = = kr,gain "Zu — 7+ J '^'^ kg.ofiui^* + ~ kb.»ff»ci 

Zt.ou V 2 -1 / Zf.n.1 ^r.o« 

• • • (34) 

^ (3 4) ^CjBV^T«. :^ ^ ± h ^ (^ (34) lc:*5Jt5*ri22 
(7>^t:&{B!lt^2o(03S) (Dma^, XYZCO ^ ^ >' v'l^ S I- S o T V> 
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i o 

VN*, ^ (3 5) i)^ ^^-t ^ o 

Xr.nix > Xg.mii.Xb.mii 
Yg» lOM > Y r. nai. , nai 
Zb.mai > Zr.nis Zg, nax 

• . • (35) 

^fc. (0, 0, 0) :5S4S^fe^::J^v^«^^4. ^ (3 

6 ) ^a-r ^ o 

(kr.ofTirt)^ « (k|..fbei)^ » (kb.offtti)'' 

• • • (36) 

t^oT, ^ (34) {i*3VNT. r' (X) (O^^ir^' h« (:^^#^jitt 
(DXr. »..JiS5>«l^fi:S-t-S) r' (Y) , r' (Z) (O ^ir 7 ± y h ^ 

(:>c ^ jfefitWY.. Z.. 55-^ l-Cte-r 5 ) ^ /h $ < /.fc S 

IC^T^i^oTL^^^i^^E^bT^Si?, RGB^ ^-^x:^/VSl;::3aiS, 
■g- If 9 o to TRC*5 3t X. b tT. S o r CO J; 5 ^ -a- > r", g", b'^tt^ix 

<D TRC^S 1 O l:: ^ -e $ Jfc ^ «> X CIE122-1996ti *3 it 6 ^ (37) 

(2 9) tl^-<O^C) {CS<5V>T. XYZ3$lJjStfii[Sr^^-r5^i: 
;}s -e # < Jfe ^ o 



X 




Xr. 


max Xg.mii Xb.raai 


r- 


Y 




Y,. 


nil Y|, DU Yb.nii 


E" 


Z 


n canrcd 


z. 


m» Zg.mas Zb.nn _ 


b" 



• • • (37) 

^r-C. (33) Sr. ^ (38) a)J:9liMgBi-So 
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Xr.mcisared 



= Xr.mii^kf.gaiD •—J J" + Kr. offiel J + A g. b ra+ A b. m » 

= Xf.mii^kr.giin • ^7f^ + kr. offset j + (Xf.miD+ Xg.ii>iD+ Xb.min)- Xr.min 
= |xr.mH^kf.gibi- Jf^^+kr.ofrtuj -Xr.mii ►H-Xk^inb 

Yi.«ti«r«i = Yr,m«x^kf.giio _j +Kr.off«ij + Y g. m iB+ Y b. m ■ 

= Yf.n»i^kr.gib-'^^^+kr.oir«ij + (Yr.ini«+ Yg.min+ Yb.min)- Yr.nb 
= |Yr.i»«^kf.gm-'^ir7Y^^'"°""^^ - Yr.n.ia| + Yk.iiia 

Zr.mewcd = Zr. mii|^kr. g.ia • -^7— j" + kr. offiei J +Zg.Bia+ Zb.nin 

= Zi.iii«i|^kr.gtm-Y5 J-+kr.ofrielJ + (Zf , m iB+ Zg. »ip+ Zb. m b)- Zt.nb 

J-z...] + Zk .BO 



(38) 



^ ^ (3 8) ^ (3 9) iJl^-rJ:pJ-^?^^t^5o 

Xf.munnt -Xk.na = Xr.ow^kc.iib ■ _ j +kt.olfi« J - Xr.ob 
Yr.auaret -Yk.nb = Yi.«ii^kf.iib • JJ-Jj- + k...ff««^ - Yr.Bh 

C dr V* 

Zi.Btiaicl -Zk.Db = Zr.«iil kf.I•b•^^^3Y + ''•••''«' J -Zr.mi. 

• • • (39) 

$P>lw.^(39)J*.^(40)OJ:9JC^?^-C#So 
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i.meifujed - Xk.mio ( df V' X>.i 

Xr.mii V 2-1 y Ar.i 

fflin dr Y' Yr.B 



X 

Y r . m ciiu red ~ Y k 



Yr. nil 

z 



(40) 



i.mMiured -Zk.niB f, dr V' Zf.roia 

= I kr.8.» • Th T + kf .offset 1 - "Z 

Zr.nii V 2-1 / Z,r,in« 

rrT', ^ (4 1) jis^iE-rSo 

Xr.mb Yr.min Zr.roin 
= = = kr. offset" 

Xf.inH Yr.iaai Zr.max • • • ( 4 1 ) 

^:i-e. ^ (41) (D c r t < t . ^ (40) ^ (4 

2)<oJ;5»-SStfe;tsrtds-c#s<. 



Xr.mcuured — Xk.min dr ^ ^ 

5^7;::^ =(^k......pr-i-+k...m..J -c. 

r. m MsoreJ — Y k . m b f dr ^ r» 

= I kf .!.« --15 r+ kr. offset I -Cf 

Y r.mM >■ Z — I ' 

r, n eis»re4 

= 1 kf . 8>« • 7n~7 + kr. offset I - C r 

Zr.max \ X 1 ^ 



• • • (42) 

^ (4 2) <Z>=S-S:<Di^iai-. «::*:^>6Sii:^iJSJ;5JJi^ i^<^^ 

(4 3) ^^f\.^t\.mi^\^xiEm.it-r?>t. ^ (44) ds#p>tv5o 

Xr.mx Yr.pii Zf.n»a 

Xr.on-Xr.nm ' Yf. nw- Yr. mm ' Zf . nai^ Zr. oio ... (43) 
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Xr. m earared — Xk, m 

r"'(X) = -r^ 7^— 



Ar.max — Ar.rainlN. l ' j 



Yr , m eisured Y k . na b 

r"'(Y)=-T^ 7^— 

I t.mtx— I r.min 



Zr.ncasarcd — Zk. 

r'"(Z)=— r— 

Z«r. max ~ Ctr, m i 



rrX*. ^ (4 5) *SRfeS^:LTV^So 

Xr.mu Yr.inax Zr.mai 



(44) 



Xr.nu— Xr.BB Yt.i»«»- Yt.Bio Zi.bm- Zr.«i» 

• • • (45) 

tJ£ -:> T . ^ (44) J*. =s; (46) (7)j:s>J-^-r-i;^^-e#^„ 



r"'(Y) = 
r-(Z) = 



Xr, m earned 


— Xk.nb 


Xr.mai" 


Xr.mio 


Y r . m easaied 


— Y k . mm 


Yr.mai"' 


Y r. ro in 


Zr. m carared 


— Zk. o b 


Zr.mix"" 


Zr.m n 



• • • (46) 

^ ^WW (Z> TRCf* m — t fj: *> . m <D ^ ^ /I' <D TRC4# 

(Pg lilt 14) f*. gogo^t'/v ( r <o Id o v> t ^ iE -r -5 ) J;: J: 9 
- 5t ^ -r r i: ;J5 -c # 5 o 
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o T , RGB# ^ ^ :y ^ J\^(D TRCtt . ^ (47) (Diptd^fcS 



g 

b"' = 



Xr. mesiared 


~ X k. n b 


Xr. nn ~" 


Xg, intn 


Y g. Dcasured 


— Y k . m in 


Y j.mi« — 


Yi.mia 


Zb. mettured 


— Zk. a in 


Zb.max'-' 


Zk.nn 



dr 



= •11 k'b.|.m--J7-Jj- + k'»..flse« 



,)"-c..) 



... (47) 

r> ' • , g' • ' , \>' " -h^ h . XYZ 3 $ij Sic {it <7) ^ ife I* . 2): <^ J: 9 ^ic b U 





i <9 ^T ^ ^ 




So 










x' 




Xr.nni*" Xr.om 


Xg.mtx~ Xg.nia 


Xb.ratx~'Xb,ain 






Xk, m 


a 


Y 




Yr.nts — Yr.min 


Y g. m»x — Yg, m » 


Yb.raix— Yb.mb 




+ 


Yk»m b 


Z 


m csiarci 


Zr.mii'^ Zr.n in 


Zg.nii" Zg.mii 


Zb.mu~~ Zb.nin 






Zk. m 

'r'"' 


a 






Xr.ro»i~ Xr, mm 


Xg.mif Xg.mia 


Xb.m»i-~ Xb.nn 


Xk. 


n n 


g"' 
b'" 








Yr.roii— Yr.mm 


Yr.Biii" Yi.mb 


Yb.mii — Yb.min 


Yk. 


nb 








Zr.nts" Zr.mm 


Zg.m»~* Zg.mn 


Zb. n»~ Zb.ram 


Zk.. 


SB 


1 





Xr.m»x,mci»rc4 = Xr.n«+ Xg.ob+ Xb.mb 
Xk.min = Xr.ab+Xg,Din+Xb.nb 



-c fe 5 b . 

Xr.Bii— Xr. DO = Xr.mix.oMSBfed — Xk.mb 



(48) 



• • • 



(49) 



... (50) 

■c 5 „ tie o T , 
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6«) XYZ 3 $ij SS: <7) ^ ^ f4 ^ ^ (51) x-Tf^-rsxACD^hV^yi^ 
7^ x^'n 0 :it^^'^^t^J^i>o 







X r.ou.n eitanl 


— Xk.mio 


Xg.Bii.ncintcd 


— Xk.ob 


X b. OIK. 


m cissfcd 


— Xk.ob Xk.oio 


g" 


Y 


ncturcii = 


Y Mau.Btanrcd 


—"Yk.om 


Y g, act, ID ctmnd 


~* Y k . o « 


Yb. on 


n citaied 


- Yk.nia Yk.nto 


b" 


Z 




Zi.fflU.B lanred 


- Zk.Bis 


Zg.OM, B c»t8ie4 


— Zk.BtO 


Zb, nil 


n cimud 


— Zk.o is Zk. ab 


1 



• • • (51) 

^ ^ <D m m ^i: t' X ^ . 1^ u V* v^ ^ t > u±<D X ^ . 

RGB(D # il'i ^ *a J: "5 X m U /l^ -C CO aij ^ fit ^ ^ C fc H - ^ ^ ffi V> 
T, GOGO^ i: 9 TRC#i^ ^ L . * , RGB(0 # A J/J m ■§■ 

mizm(Dxiz3 mmm t ^^^^^ (A;^(t#= (o. o, o) ) <d t 
^ 03 la t? t> > ± izE L i p RGBo <z) pgfi — 1? J; >3 . m,^^ 

4i 1 o TRC. -&H-300TRCT. ^ (O P^PItti S: *-r - ^ -e # 
So \^ fii ii- h . RGB=& fe j:i *3 5 ^ 3t * <^ it 0iJ I'J *5 ^ ^ b ''^ 

(iC (2 6) d^fiKSlL/jiVN) gB|g3tM<^7=^-Y^:^^'l' ((g:='^h 
* 7=^ /KZ> CRT Sr-^tf) <z>^-^. ro^ip/jrfeSEjEife-cli. ^Md^:^^^ 
< o T L * 9 o 

wO?^^. (33) *-t>iC (46) Sr^<igmi-*5»tS^ (4 

1) -^iC (4 5) ;aSBfeS:U?fcV>fc«>x RGB(7) "C 05 TRCtt — E J- »* 
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^m-c ^ fj^.^'^ ^ t ^£ ^ o t^oT, m<Dm-^<r>^ (3 4) t mm\^ . 

* ^ # o v^ T 3 PJ^fitxd^ b «> b S TRC»± , o J; 9 

1^ ^) o 

Xr, oietsored 



r"(X) = 



Xr, in etnrcd, iQSX 

Xf,m»«(kr.t.ia (11/(2^ - 1) + kr.officl)^' + X>. m,». kg. offset^' + Xb . ni». ICb. offsti^* 

Xr. meant red. mil 



Xt. measured 

g"(X)= — 



Xg. mcitarcd.mai 

Xg.m«(k,,„«.dr/(2^ ~ 1)+ kg. offal) ^' +Xr..n».kr.cm.t^- -|-Xb,m»«,kb.off«r.^^^ 

Xg. neanired. max 



. m ciurcd 

b-(X)=- — 

Ab.Dcsraree. mix 

X».....(kb.t»i«-dr/(2'^ -l) + kb..iriei)^* +Xr.m...kt..ff«i^' +Xi.pi..ki.«ffoi^' 

nrcd, max 

• • • (52) 

Y-lit Ztt o T t 1^ ^ TRCjas 3}^«>bH. €-fe3flSTo-c. -a-ti- 
9 o O TRC;4^ * «) b n -5 o * . ii, 5 <^ XYZ 3 $IJ Si fll O fiij ^ fit ^ 

(5 3) -e^$ix5'b<^ti-So 

(jr dr Y 

«mel)^' +X|.mM(k».»«in-^J-^+k|.oiri«t) ' 



2'* - 


1 


db 




■2"- 


I 


dr 




2"- 


1 


db 




•2"- 


1 


dr 




2" - 


1 


db 





dr 



2" -1 
dr 

■2--r 
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• • • (53) 

-(D^ (53) ^ (52) d-b. ll!f:(D X 0 \^mmX- ^ ?> o 

Xocmcd = Xr.n>e.,iirta.n.«r"(X)-(X|.a.w.kg.off«/* + X b.m.x. kb . offset^* ) 
+ X8.ine«orei.«.x g" (X ) - (Xr.m.x. kr. offtcl ^' + Xb.max, kb. offui^* ) 
+ Xb.iiie«ured.mn b" (X) - (Xr. m». kr.«ff»ei^' + X g. kg . omct^* ) 

Yae.«red = Yr.m..«c«a.n.xr"(Y)-(Yg.m.x.Kg.ofr,ti^» + Y b . n,.x. kb . offui ^* ) 
+ Yg.me.«.rtd.m«g''(Y) -(Yr.m.x.kt.offKi^' + Y b. o.x. kg. offic J* ) 
+ Yb.me.wred.inKb"{Y)-(Yr,mK.kr.offuJ' + Y g. ««. kg. offie/' ) 

Znettnred = Zr. m enured, mix t" (Z) - (Zg. nix. kg. offui ^' + Zb . mix. kb. offui ) 
+ Z8.»e»ur.d.m.x g" (Z) - (Zr . o.x. kr. offw J/ + Zb. m.x. kb. off«J* ) 

+ Zb. mMtured.max b°(Z)-(Z..««.k,..rr«J' + Z,.».x.k,.o(f.., ') 

• • • (54) 

(54) fi. (31) > ^ (32) X . 10Z<D X O \^ 

Xo..nr.< = X,.n..«r.i.»«r° (X) + X |.n e.m.4. o« g" (X ) + Xb . mom.d.mw b* (X) -2Xk.«i. 

¥-««,.* =¥,.,...«..<.«» r"(Y) +Y,.-..»r...-..g" (Y) + Yv.«.«.«4.-»b"(Y)-2Yk.-- 

Z.»n»4 = Zf.. «•.»<..« r" (Z) + Zt. »•>«>'•<■"' g° (Z) + Zb.-..«i,.4.».. b" (Z) - 2Zi.i.i. 

... (55) 

^l'(75fe^jE^;^l4s CI El 22-1 996-^ . ^ (51) <D X 7 ^J: h V 
X ^ -e Jfe < . 9 ^ <7) TRC i;||^^/K753$iJSii{lt;i^P>. ^ (5 
5 ) J: 0 . XYZ 3 fIJ M fit ^ * 5 w <t T t S o 

mi 6»4. ij;±(^«!.a*eT9iii^*Q!ai3si ooo^i^^j^^ut 

^ 7 0 2 tSrWLTV>5„ W^ffigP? 0 l(Z>tb0iJIlJ^MSHS7 1 
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1 « . RGB^ ^ (D 5> ^ 5> ^ <^ tb 0iJ fig sz S S * ^ b X ^ 

(Dn^i^m^mm^mm^7 i 2 iry^-^s'^iatisy 0 2 (^TRcf^^fegp 
7 2 2tcdti;^uTVNSo mn^ mmu 7 1 2fi. mv-^/i-*5v^v>T 

v> S S= 36^ 2flJ ^ «t S =S: VN . ^ *S * & iP ^ I'J W ffi §15 7 l 3 ^ TR 
jn lU r? •« 7 1 3 »4 . RGB«- ^3tfe<^»tifeiSfedSBKi:-rsd-S^*^ 
-rfy 2/^;^5l^gP7 1 4tt. xYZ^it ^ <D ^ ^ ^ h V v ^ (n> 9 ^ ^ 

SrStR-rSo TRC^ §15 7 1 5f*. TRC^ 7='/K^ ^ in 5: ^t 9 o 

7.m^^7 1 4<^S^IwStf5UT, XYZ^iS ^(D^^-^ V ^) V 7. 9 ^ 
^^f^figU. 7"o>^r-r/i'f^fiKSP7 2 3lc:m;^UTV>5o TRCf^ fi£ 
7 2 2 tt. TRC^ 7^ /Vii «^ 7 1 5<^Sl>U->Prf&bT. RGBc^«-^ -Y 
V^/K75TRC^f^figL. ::/u7T-r/wf^BKgB7 2 3^r^J:^^UTV^5o 
7'n:7T^/^f^fifcSP7 2 3t±. ICC^o7r-l'/^^f^fi£^-^ pt^ygp 
10 4lwai;'3U-CVNSo 

• V^ T , |5p fiffi 7 0 1 Jt F'J I'J l¥ iiffi as 7 1 1 7^ ^J' /V ft ^ ( dr, dg, 
db) 05A;^iSrSltSo 3<^.5;#. 5=- ^ d^CRT-C S d-5:6><Z) 

lj|g,j=,_Ktfci?-y:TA;^^HSo ;^5^s/7°S4 2{c*3V^T, tt^'J 
flij W fiifi 7 1 1 f± ^ RGB^ %^<r> %%^M(0\)c.m^\ii^'^^^ ^-b^^-b^ 

^45ij5ti-So -r**3*>s jiiEbfw^ (2 6) t^^^-r ^t^^ii^nun 
^ -r 6 . tb 0>j aij >j-> fig IE -r -5 1 ^ L « ^ , it 0ij lu ^ fis «p 7 1 1 « , 
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f^mm i 2 « . itmmmmm 1 1 x ^ itmmf&±(DW 

m'^^<Dm^^^^'iftct%. S 4 3 Ci is V^ T m ^ |g ^ 

b T S i&» S 35* Sr fiJ ^ -5 o -t" T^jJ t3 > A § H 7= ^5' /^ 
(dr, dg. db) ds (0, 0, 0) -efcS ( iiia^T^' — v^ ) t> 
d* A* t> b i" , ^c^^?^5|g3feLTV^S;!)^5^*S:*^J^•rs„ l^i^tlfffi 
$157 1 2;6sm^^t*S5l^l-'CV^/j^v^i^|9J^Lfc^•^^ ;^X5/^S4 
4 it . TRC^ r' /^mVi^ 7 1 5 . ^ ;iS CRTT fc 5 /il^'S «r 

*!] b ^ CRT-e fcS:S-^l-Ji.^X5':7's 4 sirii^. ^ i \C7r:ir iy 
•y :f A' ^ 7^ ^ GOG ( Gain-Off set-Gamma) ^ r'' /V , ^fdfiGOGO ( Ga 
in-Offset-Gamma-Offset) ^ 5 *> <^ > tT' 7V ^ /V . * 

tiGOG^ T^yVSrigmU. ^*l^m«r TRCf^^ IHS 7 2 2{;iffi;^i-5o 



^ 1 



No, 


Name 


Model Formula 


Comment 


1 


Simple 




Simplest and widely used 


2 


GOG 


Y=(aX+by 


Introduced in CE tech.rep. 122-1996 


3 


GOGO 


Y=(aX+by+c 


Proposed in IEC/CD61966 part3 



r r -c . ^ ^ X /Hw o -c fS ^ {:i Ift -r 5 t . ^ /V ^ -7^ /V »4 X 

^ 1 |;i^-r J: 5 J-x Y = X " ( P = y ) S-^ V^-C TRC^^fife 

# 5 ?|J !6S S *s . S 6«J . -r U 4> + 55- T? V^ r ^ „ 
GOG^ s CIEX ^ = /V y - h CIE122-1996-^ ffi V^ b T *3 
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9, Y = (aX + b) ' {P = y ) (O^JwS-^i/^T. TRCSr^fi)£-rSo 
C (7) GOG* r' /V (4 ^ CRT* =^ ^ (D m M ^ ^ ^ i!)^/6>Hfct(7)-Cfc'9. 

GOGO* Y = (aX+b) -+c (P=y) (0^|CS<5V>T 

TRC^ ^fife-r -5 t> O T' 19 . GOG* /HCI :7 -t h CO c ^ # JP b 

t> 05 5 o :i O GOGO* 7=" »i > IEC61966-3© S ff CO Committee 

DraftTSIg $ tl'T 6 o ^ <D GOGO* 7^ /HC J: tb « . GOG* "7=' "C « 

TRC* 7="/Vjl^g|57 15tt> iCa;OSl-e. ;a-7-lr5'V^I^ 

bdso<35i;#, •>^7'/w*x/vS:il*il-^ ^<^{til<Di:#, gog* 
Sr S « i- 5 o TRC* A^m^Ul 1 5 1CJ:9 GOG* 7^ /V ^ $ 
^-a-, TRCf^fifeSP 722 ;^X2.7-S45-e. ^1807n-^ir 

- h j;i * -r i 9 > RGB€- *5 It S ^ Pg la <0 XYZ 3 flj j» fit S'J ^ 7^ - 

iJ'^eEfflL. ^^ff^ail^b^&l^i:^ GOG* 7^ /K^ 7 ^ - iJ' * * 
T , 3 o TRCSr St ^ -r S o *3 . HI 1 8 |CI4 , # <D fig ^ Id o V^ T O 
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7^ S/ >^ s 7 4 *3 v> -c , A 7=' ^Ht ^ dr itt X . 7=' 

-^i:, ^ (5 6) ^CS-:5V^T. ^^i^J^M^^Jaa (^^Jf^^ji^k«!f 

(5 6) td*5lt5'^iCkr....n. kr. ....... 7r;J5*«)^nS, 



0 1 7 M -3 T , ^ X 7" S 4 4 T , ^ CRTT? « V^ 2|^IJ ^ 

^ H » -a- . ^ 1 Id ^ U V 7" ^ 7^ * J* GOG^ 7^ /i^ Sr « VN 5 
;i -C ^ 'tC CD -e . >^ ■t' 3' S 4 9 Id it ^ RGB<?3 # Jd *3 It S 

pgfi (7) XYZ 3 PJl^-lil PJ ^ — ^ ^ * * ^ * ^r, g, b)tA;^v*i^ 

/Wil -^M (dr. dg. db)(7>PBlT'. RGB<Z>^ ^ V ^ww S {d 3 -o <0 1 2): 
5c/V 5^ T y r 7^ - T'/V (LUT) t: ^ fife S S TRCf^ fife IRJ 7 2 2 
{dioVN-CHtt^tl'So 

>^ 7^ 5. 7" S 4 6 Id j1 ^ . jbP flIJ l¥ flS ^ 7 1 3 td i 9 ^JP jfe IIJ ( *B m 

) fife a: -r -5 4^iJ ^ ^ S o <^ ^JP I>J li ^ ^ ft j» 

SYw»..d5x RGB® td jo it 5 S >C 1^ O ?P (Yrn...+ Y.n...+ Yba...) 

<jr)9 5^? — -fe:^h75Si 0 Sv--? — •fe>'h<^'(fitdM^i"Si:t. fifeS: 
-rst^iJ^^tT'So J!jpfeaiJA5fifeS:i-St4^J^$*vfc^-g'. J^T^i'^ 
S47idii^. -rhys/i5^;^jS^Sli7i4f4. ^ (2) td^-rax 

3co-7hy3/^:^«r^#^U, -rb!)y^';^^^Si5721»i, ::<7>-^ 




(56) 
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^ 4 6 *3 v^ T , ^JP IiJ *s S: L * v^ i: !NJ 3^ $ n » -g- . 
S ^ f:L\% Z ^7t )^ y T ^ 7- — ^ ^ ^^-t ^ ^ ^I'^-t ^ . 
NO^fyyiJ':^> * « RGB<0 ^ S (r, g, b ) X Y Z 3 j^lj Sfc -fit <7) ^ (^) 

iC(5 7) {r.;^-rJ:5J^i^ (r, g, b, 1, rg, gb, br, rgb) jcS 

-^V^T. (XcRT, YcRT, ZcRt) 3X8(^-^l>y5/i5';^ 

*s ^ fig ^ ix S o 



r 

g 
b 
I 

rg 
gb 
br 
rbg 



XCHT 
YcRT 
ZCKT 



• • • (57) 

S 5 2 id it ^ . TRC* 7^/Wj14RI357 1 ^^^'dS CRTT? fe 5 S 
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ii^^n^ir ^ o ^ ^ i)i CRT-e T y y s 5 4 izm ^ . T 

RC^ r' ^^m^^ 7 1 5 GOGO^ T=' ^ ^ 51 ^ b ^ TRCf^ ^ §15 7 2 2 1*, 
RGB (?5 # fe ^3 tt -5 ic H XYZ 3 $lj ^ jit JfiiJ ^ 7= - iJ' b A ^ 
A^if^i^iO, 0, 0) ^ <^ XYZ 3 $IJ # <it V=' — ^5' ^ ^ t'' ^ =S: ^ ffl 

L, #^ill?l^^ii<t:^^fel-J:«3 GOGO^ v'jV<D^<'7^— ■$'^^^X. ^ 
(4 7) (7>)S|/^30(0 TRCSr * 3£ i" 5 o 

r <7) :^ 0? GOGO^ yHZ: i S TRCi"^ ^ <D fUl M \± . Ml 9 \C ip: X 0 
!w/j;5o ^ (D y S 8 iTi^S 8 ScoS^^s^^^te^iaji, Ull 8 

^XS/^S 8 1-e, RGBO ^ i;i *5 It S ^ P CO XYZ 3 mM.mWl^v' 
— h Ati ^ ^^in i>i iO, 0, 0)(DBt<OXYZ3 $IJ8iffiy^— ^ 

MC^t" — ^?*sfflv^bH5;^. ^tT.Sr#ItbT. ^^T^yrT-SSS, 
S8 4{ci3V^-c. ^ (4 7) ^^lS-:5<^|||f;6S^Ti5i^S/^^5, mis 
\C7fk-rm-B-tm^i'^x\^^^o ^ u -r (O GOGO* 7^ /V -c li , k'...», 

gp 7 1 3 , Jbn lU ^ fi: -t- S S Sr fiJ ^ u . ira i* lU *5 fife Sz: i" s 

Lfe^ (51) |r:^-t-3X40-^hy5'^^Sr31*^l-^ -^hyj/^ 
;^|^gggU7 2 lf±. RGBCO^feC0S;'^A/]«^<^3flJSS[fiI^^A;'37^v?^ 
/i^ft (0, 0, 0)<O 1^ XYZ 3 ^ jjS 7=' — :^ <o 4 o J: »5 , r h 

^ 7^ y 7" S 5 2 is V^ T , TRC^ M ^ U 7 1 5J::<t»J^ = ^*5 
CRTT' >it fIJ ^ ^ tl- ^ ^ . ^ 7^ 5/ ^ S 5 3 \Z.m^. TRCf^ fig SB 

7 2 2 , RGB<7) *3 It 5 IS: PS IS <Z> XYZ 3 fij Sfc fit SO ^ 7^ - 
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h X ti 'J ^ /^m (.0, 0, 0) % <z)XYZ3 jfijsfc^r- ^ « i: 

m^(dr, dg, db)P«Te RGB(7> ^ ^ ^ ^ww^ 3 o 1 J? T 

* . ;^ X y r s 5 5 Id 43 v^ T . lU fig S: L ^ ^ H 

lEcm T-4t3g$^^TV^S J: 9 ^ UM (O ^ =^ ^ ^jk & ^ m \^ tz 3 m 
A$^B£$*vS*>. *fcttRGB<^5ta(r'". g'", b" •) XYZ3 flJSS: 
yZT S 5 1 *5 V^ -C. M # # ^ ffi JE i" 5 ^ V^ ^l^lj ^ $ 

*v a ^ > >^ X 2/ :/ s 5 7 J:: il ^ , ^ = ^ CRTT? 5 ^5 Jis *iJ ^ 
$ n , ^ - CRT -C *b 2) ^ ^ , ;^ x 5/ ^ S 5 8 ii , ^ — if . 

GOG^ X /I' ^ ttGOGO^ X/l- & 51 ^ U . TRCi^fiXSB 7 2 2 I* , ^ <7> ^ 
til IC St f& L T TRC& ^ fife -r ^ o 

^ X 5^ 7" S 5 7 Id :^ V^ T , ^ = CRT T « J'jt V v i: 4^] ^ $ i^ ^ ^ , 

;^X5'7'S 5 Qlrii^. TRCf^ fife§|J7 2 2tt. lJ^:7U/l'S/:i'Ty^7" 

X s/ s 6 0 1^ ii ^ . *p aij i¥ ffl 7 1 3 . aij *s fife s: -r 6 

S= ^ ^] ^ U . Ap ife au ;65 ^ a: -r 2» ^ ^ . ^ - 1f . ^ X 2/ ^ s 6 

<?5SJR^mi-MJCL-C, IEC<7> 3 2 fe<DXYZa'J3£fii:d* 6> 0>^?^IeH§-^ 
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:^}/)^-^hViy'!^^^Vf^-r?>o :^ T zf s 6 o \z ^ X ^ mmm 

^ iL ]^ fj: t m ■m ^ ^ ^ ^ y ^ S 5 0 . 3 XN<^ 

-r h y y if 7< ^ t. ti \t 3 7t y ^ T yZfy' — ^^^^^^^^i^^o 

7^7- y S A 2 *3 V^ X . tfc «?»J aiJ fiK 3i L /.t V^ t ¥IJ ^ ^ tl. it 4i s 

7^ y ^ S 6 2 \Z.m ^ . IIJ W M las 7 1 3 }± . SB l£ lU *5 ^ St i" S 

■b^^li^^n^X^ . fig S: L m ^ l± . ;^ 7" y ^ s 6 5 iS X tr 

Ci^^gp 7 2 2 fi. RGB<^ ^ft (r, g, b) XYZ 3 $lj Si liS <7> (7> 3 5c 
;v ^ T y — y' ^ ^ ^ o :^7"';/:7"S6 2{c*D^^T, ;«JP^ 
lU fife SI -r -5 i fiJ ^ $ ti- m -a- > ^7^y:7°S6 3t::ii^. TRCit fig U 
7 2 2 «. C:(?>^«^J^*fr5U-C. RGB<D # *5 It S ^ ^ <^ XYZ 3 

:Sr**T. ^ (5 2) -e^-rXfia<D3<@<0 TRC<75 fdl . YflS i: Z#[ ^ ^ 

n3i@-ro(Z>, -a-th> 9 {@ o TRC^ ^fig-r S o >^ ^ s e 4 tCl *3 v> 
x\-i^ :7°a:7r-r /vf^figgis? 23 li, ^ (5 5) -c^-r XYZ^ 

>«.f^S/>^S47, S50, S56, S61, S64, S & S <0 ^ 

m<Dm. y^ T y y s A s ^ . xyz 3 mi^u^W-Kimi)^ . zf ^ 7 

y( /i^i^ 7 2 3 X ^ H ^ o 

/i*3, ±32gL^^(5l) |::*J»t'53X4<^>^hys'^'^«r^fi£ 
^ (58) iz.^-r i: 0 . 3X3<Z)-^hyy^:^^ 
^fefigb. TRCJ^ J: 9 ^^ff^MiiE ^ «r*-r (r'". g' " , b" 
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■ ) m.^ . :i<D3x3^hV^y^:^l^^y). XYZ 3 PJ fitJc ^ 

T'^i^'^Mm^^^ (0, 0. 0) (7>t#<^XYZ3 



7 



-r S J: p 


ic L T t> J; V 


o 
















x" 




X r. n canred — X k . n ta 


X 8. a enured 


— Xk ,« b 


Xb. 


m cttured 


-Xk 


m ia 




r 


Y 




Y r, m canired — Y k . m b 


Yg, mcisitrcd 


~ Y k , mb 


Yb. 


ra eisurcd 


-Yi 


n m 




g 


z 


mem red 


Zr. measorcd *~ Zk.mb 


Zg.aeimed 


~ Zk , mm 


Zb 


measuied 


-Zb. 


mio 


Regfcnioa 





X k . m b 
Y k , rob 
Zk.m b 

• • • (58) 

-rsS«iE«s2;LTIi, CD-ROM. @ ft: ^ * y if <7) 

t&mmi^<Dm.. ^ v v - ir ^ m ^ if <^ m m ^ n m -r ^ ^ t 
*5 -e % 5 o 



* . 5g W Jc: <t . v^ fiij 3£ S T- . m v -< /u v^ T L * 
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* fc . ^ B i n > ^> v^ sij ^ ft -e . IE IE ^ 5 w 

-c # 5 o 
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IS * Sii ffl 

^ -r 5 tt « -c 9 . 
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6. ^ :hn h ft ^ =^ ^ 9 <o m \^ f^^ y y ^ >^ ^ "0 

iiii^^t^S^|g|febTffl;^•r5iiiJ*fe«i!a^el^l*3V^T, 

Hi;/j*t^i:^j;'5Sfti2* = ^<^l9;^t»««:A;/3i-5A;^^f^i:. 



wo 99/23637 



PCT/JP98/04961 



54 



9 Pi ^ « ^ is ^ ^ W ;b t- Pi ^ «t s g . 
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m(omm.\^mm\^. m ^ m m <o m m -v m ^ <o usim ^ m v m . m 
mte,mm m (D mm.\^ . 

mmmwi. Rxfmm^mmn\cmcx. m^m^y" - i. x m 

m<Dmmi^mm\.. m tis,^ m m (d mmx m m (o mm ^ m \^ . m 
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fill 12 *P ^ X zfiz J: o T tf $a ;6M^ :0P ^ th tz m mm — i? ^ 

m m ^ V ^ tto \h ^ fy^ fz m ti. :f ^ ^ 7 ^ . ^m^mm 

1 3. '-mm m(r>'^m.x' Kti '^m-h^ h xti ^ i^tzm^v" — ^ 'Sim 
m(omm.\^mm \. . ^u'§Lmm<r>mm.xm^(o ig^m^mx^tzWi. m 
:h m m. \^ \!i ir ^ m ^m :^ 2^ <D . 
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